Resistance to CpG DNA-induced autoimmunity through tolerogenic B cell antigen receptor ERK signaling.
CpG sequences in self-DNA are an important potential trigger for autoantibody secretion in systemic lupus and other systemic autoimmune disorders. It is not known how this ubiquitous threat may be controlled by active mechanisms for maintaining self tolerance. Here we show that two distinct mechanisms oppose autoantibody secretion induced by CpG DNA in anergic B cells that are constantly binding self-antigen. Uncoupling of the antigen receptor (BCR) from a calcineurin-dependent pathway prevents signals that synergize with CpG DNA for proliferation. The BCR does not become desensitized by activating the extracellular response kinase (ERK) MAP kinase pathway, however, and continuous self-antigen signaling to ERK inhibits CpG DNA-induced plasma cell differentiation. These two mechanisms seem to act as a general control against autoantibody production elicited by Toll-like receptors, and their regulation of T cell-independent responses to Toll-like receptor 9 (TLR9) is probably crucial for resistance to systemic autoimmunity.